T HE necessity for the riddance of microorganisms from leguminous seeds prior to their use in nodulation studies, has led to the development of various techniques employing a diversity of chemical agents (5). 3 From a practical standpoint the term "surface sterilization" signifies freedom of the seed from nodule-forming organisms, yet it is somewhat generally construed to mean the removal or killing of all microorganisms. Ease in accomplishing the objective of "surface sterilization" depends not only on the chemical agents employed but also upon differences in seed coat texture and outer seed structure. At the present time, techniques ranging from washing seed in water at 65° C for 4 to 5 minutes (5) to the slight charring of mercuric chloride treated seed in the open flame (1) call attention to the lack of standardization in this experimental endeavor.
Robinson (11) and de Zeeuw (12) were among the first to investigate the comparative.viability of seed and contaminants when subjected to various chemical agents. As early as 1910 the former stated that "the failure to sterilize completely some seeds, e.g., pea and bean, by the same treatment with which other seeds were rendered sterile indicates either chance infections more resistant than those on the other seeds, or the possibility that sometimes the infection exists under the seed coats." The difficulties normally encountered in freeing microorganisms have been shown in detail by Hofer (5 ), and Hofer and Hamilton (6, 7, 8) . A commonly recommended test for surface sterility consists of the incubation of samples of the treated seeds in tubes of beef broth for several days (6, 7). This procedure undoubtedly has more applicability with certain seeds than with others, yet Hofer and Hamilton (7) found this method complicated by the discovery that seeds which did not evidence microbial growth were not necessarily free of contaminants. These authors concluded that in order for one to be absolutely certain that all root nodule bacteria borne by the seed are destroyed, samples from each lot should be planted before use and tested for nodulation.
The present study was prompted by these reports, and further, by repeated difficulties obtained in this laboratory in securing bacteria-free alfalfa seed for nodulation tests.
METHODS
Many of the techniques examined in this study have been more or less recommended by certain investigators, although no dividual since the accurate designation of the o the procedure would incur considerable difficulty in priority. Three varieties of alfalfa seed: Dakota co sas common, and Canadian variegated, were tes method. Approximately 10 grams of seed were te case with 200 ml of the chemical agent. The co sisted of sterile, wide-mouthed bottles equipped flat, metal screw caps or rubber stoppers containin priate tube connection to accommodate evacua vacuum (30 mm Hg), or agitation, was used to ef contact of the seed with the chemical solution. S the last washing of the seed in sterile distilled wat was decanted, the bottles were shaken so that the s to the sides, and then inverted t,o drain. After 10 t the lids were removed under aseptic conditions an were then plugged with sterile, firm, cotton bung been previously prepared. Drying was completed i incubator.
Efficiency of the chemical treatment was obta tributing with a sterile spatula approximately 3 the surface of each of four yeast water mannitol Accordingly, the percentages of germination and c were noted simultaneously and the testing of a l of alfalfa seed was facilitated. The plates were 24 hour intervals throughout 'an incubation perio at 30° C.
RESULTS AND DISCUSSION

SEED TREATMENT STUDIES AND INOCULAT
Preliminary experiments were aimed to a effects of 1:500 and 1:1,000 concentrations chloride, in combination with vacuum, ag time, upon the germination and contamina varieties of seed. Chemical treatments were 5, 15, 30, 60 minutes and 3-hour periods.
Contrary to expectation these variable duced no significant differences in surface ste the seed. Inadequacy of all the treatments wa by the fact that none of the lots of seed was free of microorganisms after the 3-hour per effects of treatment showed rather marked upon germination. Untreated seeds at the b the experiment showed approximately 93% g After 60 minutes exposure to the mercuric percentage of germination of the seeds of variety varied only slightly from that of whereas Dakota common and Canadian showed appreciable decreases in germinatio initial treatment of 5 minutes. Vitality of t seed was degressive as the treatments became varieties of seed showed less than 50% ger
